The circumstances of the relations of jobs-housing balance and urban travel behavior are not clear in emerging and developing countries. There are limited reliable data suitable for testing the hypotheses regarding the associations of the neighborhood-level number of employment opportunities in these countries. This manuscript summarizes the results of an explorative survey undertaken in Lahore, Pakistan to support empirical analyses testing these hypotheses. The survey was undertaken in spring 2018 in six neighborhoods of Lahore and collected the data of 417 respondents. The short questionnaire applied in the survey facilitated generation of 15 individual and household, socioeconomic, and mobility-related variables of different types. Moreover, 9 land use variables as well as jobs-housing ratios were estimated for each respondent within his/her 600-meter street-network pedestrian shed. The produced dataset reveals preliminary descriptive statistics about the relations of employment and travel behavior, particularly commuting, in a less-studied context of Pakistan. It is found that a decent job-housing balance at neighborhood scale alone cannot affect the travel pattern much in the Pakistani context. It needs to be supplemented with other planning interventions, mainly the accessibility to an integrated and efficient mass public transportation system, discouraging private car based policies and promotion of sustainable non-motorized travel modes. In the future, production of disaggregate mobility and land use data will add value to urban transportation research in the Global South.
Introduction
The importance of using the potentials and capabilities of urban land use for encouraging people to have more sustainable transportation modes and reduce their car use has been neglected by academia and researchers in emerging and developing countries. Lack of such studies has mutual relation with weak connections between urban planning and transportation planning. In order to do studies on the interrelations between land use and urban travel behavior, reliable data are needed, which is less available in the Global South. In response to such shortcomings, this study focuses on the associations between availability of employment in the neighborhood scale and characteristics of travels in Lahore, Pakistan. This paper presents the results of a survey in Lahore, undertaken in spring 2018. The topic of this manuscript is related to a part of the wider subject of interactions between land use and transport choices. Numerous international studies have addressed the general relations between transportation behaviors and choices and the built environment in industrial countries, the classical works of which have been produced in 1990s (Boarnet & Sarmiento 1998; Cervero 1996; Cervero & Kockelman 1997; Cervero & Radisch 1996; Crane & Crepeau 1998; Handy 1992 Handy , 1996 Kockelman 1997; Kitamura et al. 1997) , although there are related studies dating back to 1960s and 1970s. However, this study focuses on a narrow part of this wide topic, namely the relations between the number of jobs and houses in a residential area and travel patterns, especially commuting behavior. Due to lack of the abovementioned data in Pakistani census and secondary data, there is no or very weak empirical basis for testing the repeatedly addressed hypothesis of existence of relationship between jobs-housing balance and travel behavior raised by international literature. Though census data in Pakistan provide housing related basic information at the block level in urban areas, it does not shed any light on the available job opportunities within the same neighborhoods. The absence of such secondary data makes the task of estimating job-housing balance at neighborhood level very difficult. It also poses a serious challenge for the urban transportation researchers to find out any relation between the job-housing balance and the urban mobility behavior of the neighborhood residents. In the absence of such basic data regarding land uses and the travel behavior in the context of Pakistan, there is hard to find literary discussions on the topics of sustainable and energy efficient travel patterns on the neighborhood level. The Job-housing balance has reported advantages for the promotion of sustainable development through the promotion of walkability and other environment-friendly travelling modes, particularly bikes and public transport. The main aim of this land use planning approach is to cut short the jobrelated commuting vehicle kilometers by offering a suitable balance between the housing stock and employment opportunities. Wu (2013) , while addressing the variations and complexities in defining a decent job-housing balance, quoted a simplistic ratio of 1.0 for decent job-housing balance. Wu (2013) while referring to the work of Margolis (1957) , also presented another defining parameter of employment to the resident labour force ratio for a decent job-housing balance if it ranges between 0.75 to 1.25. There were 550 million vehicles in OECD countries in 2002, out of which 75 % were personal cars. It is estimated that by 2020, there will be an increase of 32 % in the vehicle ownership and 40 % increase in the vehicle kilometers during the same period in OECD countries 1 . As Pakistani cities do not have efficient and integrated public transport system (Aziz, Nawaz, Nadeem, & Afzal, 2018) , the situation could even be more alarming. To better analyse the travel pattern of the urban residents, grass root level basic data is much needed. Sustainable Development Goal 11 talks about sustainable cities and communities and specifically aims to promote bike, walk or use public transportation to keep our cities' air clean. The problems that motivate this study are of two types: research-based and practical. This study is an answer to the research gap in the existing international travel behavior studies, which is a strong dependence of the findings on the outcomes of studies in industrial or Western countries, while developing countries have a very small share. This gap results in lack of inclusiveness in conclusions. The international studies have been addressed in the literature section of this paper. To fill this gap, this study focuses on Pakistan as a representative of South Asia and in general developing countries. The connection between the methodological and theoretical part of this study has been established by the similarity between the methods of quantification of qualities as well as data collection and analysis, but the difference in geographical specifications. As a result, conclusions can be derived from statistical analysis of a dataset provided for a less-studied context. Studying basic parameters underlying the topic of job-housing balance in Pakistani cities will not only contribute in filling the research gap, it will also provide important insights for the policy formulation in consideration to achieving the sustainable development goals. Currently, even if policy makers in Pakistan and generally South Asia need to use researchbased findings to manage commute travels by land use planning and policy, they must refer to international studies, which root from a different context. When this study and similar ones are present, they can use knowledge produced based on the behaviors of people in their own context. The importance of the above two problems that necessitate this study will felt more when we consider the high population of urban dwellers in South Asia. The present manuscript presents the results of a data collection in Lahore, Pakistan, carried out in spring 2018. The overall aim of this survey was to provide reliable data concerning the re-ciprocal relations between jobs-housing balance and travel behavior and decisions with an emphasis on transport mode choice and travel purpose in a less-studied context of developing countries. The first part of the paper introduces the topic, the problem statement and the rationale of the study. The next part provides a literature review of the similar previous studies to learn their methodological considerations and findings. The third part describes the methodology of the undertaken research work. It presents the research objectives, introduces the case study neighborhoods and informs on the study variables. Fourth part presents the study findings in descriptive, tabular and graphic forms while the last parts generate a discussion on the findings, based on which conclusions of the study are drawn.
Similar previous studies
Land use includes not only the physical environment, but also human activities, thus it makes a large portion of human intentions and behaviours. The objective of sustainable urban transportation is to bring people and places together, by focusing on accessibility to destinations, services, activities and goods (UN-Habitat 2013). The relation of the built environment with the travel behaviour has been examined in many studies in the past by considering the various neighborhood attributes. Some studies found the accessibility as the main determinant in deciding the travel behavior of the people (Cao et al. 2006; Handy et al. 2005) , some discussed the chief role of population density (Holtzclaw 1994; Niemeier et al. 2011) , employment density (Cervero & Menotti 1994) and mixed use development (Kitamura et al., 1997; Frank & Pivo 1994; Cervero & Radisch 1996; Cervero 2002) . Likewise, the idea of existence of association between the jobs-housing ratios and urban travel behavior, particularly the characteristics of the commute trips has been discussed in a number of studies since more than three decades ago. Proving this hypothesis is usually difficult because collecting the needed data about the number and locations of employment opportunities is difficult and the needed data are often not collected by census data in many countries. The result is that most of the studies with this topic have been carried out in Western countries. What we know about the correlations of jobs-housing balance is that it might reduce the length of commute trips (Frank & Pivo 1994b; Horner & Mefford 2007; Niedzielski et al. 2015) , reduce the number of motorized vehicle travels (Cervero & Duncan, 2006) , and in general reduce trip generation and trip attraction (Cervero 1996b ). Though such hypotheses have been criticized by some studies mainly because people and enterprises can freely choose their residential locations (Gordon et al. 1989; Gordon et al. 1991) , or some findings oppose such impacts (Levine 1998). Because of the mentioned difficulties of collecting the data related to employment, the share of studies on job-housing balance from emerging countries has been weak. Except Chinese scholars who published a considerable number of publications about this topic during the past years (Jiangping et al. 2014; Peng 1997; Sun et al. 2010; Sun et al. 2008; Wang & Chai 2009; Zhao et al. 2009; Zhao et al. 2011; Zhou & Long 2014) , researchers in other emerging and developing countries have had fewer opportunities to successfully deal with the subject. The main finding of the sizable publications of the Chinese scholars is that the Chinese cities are heading towards a situation of spatial mismatch and job-housing imbalance in the recent transformation era of Chinese society and economy. By studying the past and present trends of commuting patterns in Chinese cities, Ta et al. (2017) suggest that government intervention for the promotion of mixed land use and job-housing balance could reduce the commuting length in China. A strong evidence of spatial mismatch in Biejing has been reported Zhao et al. 2011 ) while Zhang et al. (2017 found out a decent balance between job and housing in Shanghai. Zhao et al. (2011) also found a significant association between the job-housing balance and worker's commuting time in Beijing. They found that high job-housing balance reduces the worker's commuting time. In another study, Alpkokin et al. (2005) investigated the relation between the location of polycentric employment growth centers and the urban commuting patterns in Istanbul. Alpkokin et al. (2005) concluded that the development of polycentric centres of employment opportunities in the central parts of the city assist in the reduction of commuting travel times. Other notable work on the topic conducted in the context of developing countries is by Masoumi (2015) where he examined the relation between the urban travel behavior and urban form transformations in Iran. After investigating different typologies of neighborhoods, he suggested that neighborhood-level design concepts based on centralized Iranian neighborhood patterns can enhance non-motorized travels. In another study conducted by Masoumi et al. (2018) , the authors included the large cities of Middle East and North Africa (MENA) region into their comparative study and investigated the urban travel behaviour of the residents of Cairo, Istanbul and Tehran. In a rare study found in the context of South Asia, Astrop et al. (1996) investigated the urban travel behavior of low income households and females in Pune, India. The main focus of their study was to explore the effects of different land use based trips and other socio-economic characteristics on the urban travel pattern. A recent study by Kamran et al. (2016) compared the urban form features including the employment density and land use mix of Lahore with some of its surrounding cities. Besides, it is hard to find the studies on the topic of job-housing balance from other developing countries. Importantly, some scholars covered similar type of studies under the topics of land use mix and spatial mismatch. However, the share of such studies enriching our understanding on the dynamics of urban mobility pattern in relation to land use changes in developing countries is very less. Reviewing many of the past similar type of studies reveals that there have been two main approaches for data collection. Many of the studies rely on the already available databases generated through extensive field surveys. The local governments in China are conducting the city-wide travel behaviour surveys of large sample sizes since a few decades. The availability of such city scale dataset could be a motivation behind the emergence of a significant number of scholarly works by Chinese authors on the topic of job-housing balance. Being aggregate data in character, Traffic Analysis Zones (TAZs) were taken as the main unit of analysis for conducting many of such studies. The other approach is the disaggregate data collection where the authors tried to explore the travel behaviour patterns of the residents on neighborhood scale. The main method for data collection during all such approaches was face-to-face interviews. The overall valid response rate was significantly higher in all such studies due to the preferred data collection method. Some studies employed some novel ideas of data collection such as Zhang et al. (2017) used big cellular network data (n=6.3 million) to analyse the travel behavior of Shanghai residents. Based on the adopted approach, the main unit of analysis for such studies was either city for aggregate studies or the neighborhoods for disaggregate studies. The sample size ranged from a few hundred respondents to thousands of them depending on the data collection scale. When it comes to the response ratio (the percentage of sampled population to the overall population of the unit of analysis), generally studies constitute a ratio of less than 5%. Specifically, for disaggregate studies, the ratio declines to less than 1% in many cases. Supplement 1 shows main methodological considerations of many of the similar past studies conducted in different contexts.
Methodology

Research objectives and general approach
The objective of this survey was to collect reliable and trustable primary disaggregate data about the relations between jobs-housing balance on the one side and the individual, demographic, socio-economic, other spatial factors on the other side, and finally travel behaviors including travel mode choice and purpose. The survey was done on the basis of the previous international studies that claimed existence of correlations between presence of enough employment in the neighborhood scale and attraction of commute travels. These studies have been addressed in the literature review part of this manuscript. Since the aim of this study was to collect reliable and useful disaggregate data for future mathematical modelling, no correlation analyses have been done at this stage. The following methods, including selection of case-study areas, interviews, and quantification of methods, were applied with the aim of providing a dataset. The general approach of the study, including this paper, is to publish the detailed survey methodology and findings first, and then addressing the details in analytical studies and publications. This approach has its limitations, i.e. this paper has no analytical parts such as correlation studies or factor analyses. This limitation can have positive and negative effects, i.e. other researchers, particularly those working on developing countries can reproduce and repeat the detailed methodology of this study, but the readers cannot gain robust correlation studies including statistical significance examinations. The former objective is very important for scholars in developing countries, because there is usually very weak data about the location of employment opportunities in those areas, so it is needed to initiate methods for quantifying the jobs-housing ratios. Regarding this importance, this paper presents detailed and repeatable methodological approach to data collection as well as detailed findings and keeps statistical analyses for future works. The methodological approach of this study has been taken due to its similarity to several mobility studies in different countries, it can facili-tate comparative contextual studies within the target topic.
Introduction to the survey and case-study areas
Lahore, the provincial capital and the second most populous city of Pakistan was selected as the study area. Having a population size of more than 10 million, Lahore is a mega city with its current population standing at 11.13 million (Government of Pakistan 2018). The undergoing urbanization process in Lahore is rapid and the rate of urban expansion in last two decades is much higher as compared to earlier times. The area confined within Lahore urban boundary raised to 665 sq. km in 2015 from a figure of 220 sq. km in 1995 (Ibrahim & Riaz 2018) , almost three times of its size in a time span of two decades. Fig. 1 shows the urban expansion of city Lahore over the past two decades which reflects that Lahore mainly experienced its expansion along the southern corridor which is primarily in accordance with its master plan. Such fast sprawling conditions hint the increased commuting distances and travel time of the urban residents which needs to be investigated through evidence based studies. Many of the past studies reflected that residents of central urban neighborhoods having mixed land use development experience lesser travel distances as compared to those living in sprawling neighborhoods. This literature finding shows that the location of neighborhood significantly affects the urban travel behavior of the residents. This further suggests that having a study that aims to examine the relationship between the job-housing balance and the travel behavior needs to nullify the effect of the neighborhood location (and other socioeconomic variations also) in order to have the reliable findings. This resulted in the selection of 6 neighborhoods as the case study areas; all located in the central transition part of the city having similar type of socio-economic conditions whereas having the significant variations in the land use features (Fig. 1 ).
As the main criteria for the selection of case-study neighborhoods was based on the land use variations, the selected neighborhoods dominantly comprised of commercial, partly commercial and residential land uses (two each) and located in the Allama Iqbal Town with close proximity to each other. The development work of Allama Iqbal Town was started in 1970s and it spanned over an area of 647.5 hectares. In 1970s, it was a peripheral development situated in the southwestern part of the old central part of City Lahore. However, as of today its location can well be specified as in the central transition part of the city. The population, dominant land use character, number of housing units and area of each neighborhood are given in Table 1 whereas the detailed land use survey results showing the availability of different facilities within each neighborhood has been shown in Fig. 1 .
Survey and data
In general, 417 interviews were conducted in the six selected case-study neighborhoods. The systematic sampling technique was used in order to distribute the sample among the case study neighborhoods in proportion to their population sizes. The frequency and percentage of respondents in each neighborhood is shown in Table 2 . The data collection was an explanatory effort to provide a preliminary understanding about people's behaviors in the large city of Lahore, so it is not representative of all of residents and socio-economic statuses. The survey was undertaken using a short survey instrument including 12 questions. The questions were meant to generate four continuous variables (age, car ownership, bike ownership, and the number of shopping activities), seven binary/categorical variables (education, occupation, work/study location, commute mode choice, place of shopping, and shopping mode choice)
, and two open-ended questions (occupation type and house location). For cultural observations, there were male and female options for gender in the questionnaire. The highest level of education, the respondents were asked to choose from four options of no degree, high school/diploma, university degree (bachelor), and higher education degree (masters or doctoral). The current occupation was chosen from employed or student, unemployed, and work at home. The interviewers asked respondents to tell them their work types such as government employee, construction worker, and accountant in a bank. Work/study place included two options: inside the neighborhood and outside it.
Here the interviewer told the respondent what was meant by neighborhood referring to the administrative neighborhoods of Lahore. In the same question, the respondents were asked to sign the nearest intersection or landmark to their work/study place on the neighborhood map given to them in case they work or study inside their neighborhood, or mention the name of the district or intersection so that the interviewer sign on the city map. This concluded in having the work/study place (if applicable) without violating privacy issues. The same was true about living places; respondents were asked to sign the nearest place, in- To quantify the number of shopping activities, the respondents were asked to estimate and tell the interviewers about the number of the shopping activities in the last seven days before the interview in a retrospective way. The respondents were also asked about the dominant place of their shopping including destinations inside their neighborhoods or outside it. Finally, the respondents were asked about the dominant mode of their shopping trips provided the same modes as commute travels in a previous question. Ten land use variables were developed, including intersection density, link-node ratio, street-length density, job commuting distance, population density, no. of bus stops, average distance to bus stops, no. of facilities, and average distance to facilities. All of the above variables were calculated on a disaggregate basis for each respondent within the 600-meter street network-based catchment area from his/her living location using Geographic Information Systems (GIS) by ArcGIS software. The diameter of the catchment areas was selected to be 600 meters using the previous studies that took between 600 and 800 as the diameter of the pedestrian buffer zones centered by homes or public transportation stations (Gouda & Masoumi 2018; Farber & Marino 2017; Masoumi 2019; Ransom 2018) . This area is a normal and frequently used walking distance in mobility behavior studies. For calculation of intersections density, the number of intersections within the catchment areas were counted and divided by the area of the catchment area (ha). Link-node ratio was another street connectivity measure, which was calculated by dividing the number of streets by the number of intersections within each area. The street length density was the result of dividing the total length of the streets within the catchment area of each house by the area of that pedestrian shed. The commuting lengths were calculated by connecting the nearest intersections to houses to the nearest points to work/study places by the best street network-based Google route. The population density within each person's catchment area was estimated using the 2017 census data of Lahore. Availability and accessibility to public transportation was limited to urban buses. The number of the bus stops and the average number of kilometers to them were from each house were calculated for each catchment area. The same procedure was taken for other types of public facilities such as bakeries, retail, schools, urban open or green spaces, as well as medical and religious buildings. Thus, two sets of accessibility to local public facilities variables were generated (the number of facilities and the average distance to them) for buses and other facilities. 
Quantification of Land Use Variables
The land use survey was conducted to measure the land use variables based on street pattern buffer of 600-meter originated from the nearest intersections to the respondents' houses in case study neighbourhoods. The number of facilities and accessibility was measured using five types of facilities including commercial (that are intended for profits businesses such as restaurants, shopping malls, retail shops, service areas, etc.), education (such as school and colleges), health (including dispensaries, clinics, and hospitals, etc.), religious (which includes mosques and graveyards), and open spaces (as the dominant urban parks and green spaces). Amenities outside the street pattern buffer of 600-meter were also marked for estimating their accessibility distances from the houses located at the periphery of neighborhoods. The methodology for calculating land use variables is shown by Fig. 2 while the definitions of selected variables and explanations to their calculations have been presented in Supplement 2.
Estimation of Employment Opportunities
Employment Density Guide (EDG), 3rd edition (Homes and Communities Agency, 2015) was followed for estimating the employment opportunities at neighborhood level. The count of all the employment generating land use classes and sub-classes along with the number of floors was made during the land use survey. All the collected field data was then transferred to GIS environment which facilitated the calculation of Gross Internal Areas (GIA) of the building parcels and later Net Internal Areas (NIA) by applying a 15% reduction factors suggested by EDG. Multiplying them with number of floors of each building parcel gave Floor Space Area (FSA) which then distributed to the count of different land use sub-classes. Applying the EDG suggested employment density rates on FSAs of different land use sub-classes gave the estimation of employment opportunities which at the end, were added up to estimate the job opportunities available in every neighborhood.
Results
Findings regarding categorical measures
Gender, education, occupation, work location, shopping location, shopping mode choice, and commute mode choice were the categorical variables, the data of which were collected from the respondents by the survey instrument. The frequencies of the responses related to different categories related to the overall sample can be seen in Supplement 3 and Fig. 3 . As seen in the table, more than 67% of the respondents were male and most of the respondents had high school diploma or a bachelor's degree. Slightly less than two-thirds of the respondents worked or studied at the time of the survey. More than half of them worked, studied, or did their daily shopping in faraway places outside of their neighborhoods. Private car and motorbike were the main shopping and commuting modes (44% and 30% for shopping and 50% and 33% for commuting). Supplement 4 shows the breakdown of these categorical data based on neighborhoods. The least and most respondents with respect to private car based commuting trips lived in Kashmir block (31%) and Karim Block 2 (70%) respectively, while for the shopping trips, it is the same Kashmir Block which have the least percentage of car-based trips (27%) while the highest percentage is of Raza Block (64%). However, it is important to note that the highest share of commuting and shopping trips on motorbike (46% and 41%) also belong to Kashmir Block. The highest percentage of workers or students was found in Raza (81%) and Kashmir Blocks (83%), while 52% of the respondents of Karim Block 1 were unemployed. Raza and Kashmir Blocks also had the highest percentage of Bachelor's degree holders (42% and 40%). The highest share of walking and cycling for commuting is of Karim Block 1 (6.3 %) and for shopping, it is of Karim Block 2 (30.0%). The highest public transit ridership for commuting purpose is seen in Satluj Block (12%). The same Satluj Block has the highest share of commuting and shopping trips made through app based para transit modes (16% and 14%). Fig. 4 depicts the frequency of responses for categories of each neighborhood.
Findings regarding continuous measures
Data derived from the questionnaire
As mentioned in the methodology section, age, car ownership, bike ownership, and the number of shopping activities were generated as continuous variables as direct results of the interviews. The descriptive statistics of these four variables are summarized in Table 3 . As seen in the table, the respondents of the survey were almost 39 years old on average and their family had an average of slightly more than one car and one bike. Household car ownership ranges from zero to 8, while bike has a smaller range. The frequency of shopping activities in the past seven days before the interview ranged from zero to seven times leading in a mean of 1.3 times in seven days. In order to check the distribution of these variables, Kolmogorov-Smirnova and Shapiro-Wilk tests were applied, the results of which indicates non-normal distributions (P<0.001). The normal lines are de- picted on frequency graphs to provide a visual understanding about non-normality of the distributions (Fig. 5 ). For the future empirical studies on these variables, the outliers were not eliminated from the dataset. 
Land use and accessibility variables
The main factor that is the target of this survey was jobs-housing ratio, the estimation method of which was introduced in previous sections. The descriptive statistics of the number of housing units, the number of employment facilities, employment density, the number of employment opportunities, and the jobs-housing ratios for 600-meter catchment areas around the nearest point to the house of each respondent are shown in Table 4 . As explained above, the catchment areas of more than one nearby house were clustered for simplification of GIS work. As seen there, the standard deviation of 0.792 is a large value for the mean of 0.711 jobs for each house. The ratio varies from 0.025 to 2.968 in each catchment area. In fact, the highest accessibility to jobs is related to a pedestrian shed that reaches 2.968 employment opportunities. For better possibility of comparing different types of neighborhoods in case of availability of employment opportunities, the descriptive statistics were categorized for the three types of residential, partly commercial, and commercial neighborhoods. Table 5 shows the descriptive statistics of jobs-housing ratios for the three neighborhood types that include six neighborhoods. This table shows how different the ratios of the three employment availability categories are. The mean of ratios related to two residential neighborhoods are 0.033 and 0.112, meaning that people in Khyber Block have on average access to 0.033 job opportunities within the walking distance of their home and the average available jobs around each home in Raza Block is 0.112. This can be compared to the means of neighborhoods in partly commercial areas that average 0.568 and 0.581 jobs within pedestrian sheds. As neighborhoods located in commercial areas, Karim Block 2 and Satluj Block have the highest job opportunity availability. In addition to the main land use variable of this study, jobs-housing ratio, nine other land use variables were developed (Table 6 ). These nine variables were calculated by GIS as explained in the methodology section for each cluster of pedestrian sheds around several houses. Four of these variables represent accessibility measures: number of bus stops, average distance to bus stops, number of facilities, and average distance to facilities. Again, in order to provide comparable measures for the three types of neighborhoods with different levels of accessibility to job opportunities, the breakdown of the urban form variables was estimated for the neighborhoods separately. These values can be observed in Supplement 5. 
Discussion
The results show that around half of the respondents commute outside of their neighborhoods for making work and education based trips. It generally shows that the studied neighborhoods as a whole are not self-sufficient in terms of jobs and educational facilities. The use of private vehicles, mainly the car and motorbike is more for commuting as compared to shopping activity. Importantly, the private car is the most preferred traveling mode for both commuting and shopping. This finding describes the state of available public transport infrastructure in Lahore which is currently neither efficient nor integrated (Aziz et al. 2018 ). The average commuting distance is 6.77 kilometers, although the selected neighborhoods are located in the transitional central part of Lahore. This reflects on even higher commuting distances for the neighborhoods located at the sprawling peripheries of the Lahore, for which research findings are not available yet. While looking closely the commuting pattern across different case-study neighborhoods, it is depicted that the use of private car is highest for the Karim Block 2 while the least usage has been found in Kashmir Block which is partly commercial. The former neighborhood was selected apparently due to its dominantly commercial character while the latter was chosen due to seemingly its partly commercial character. Interestingly, Karim Block 2 is the same neighborhood where residents have the longest commuting distance on average, i.e. 9.39 kilometer. A simple analogy can be drawn from here that the longer the commuting distance, higher will be the private car based commuting trips in the absence of an efficient and integrated public transport system. Digging down deep in the land use character of the selected neighborhoods and analysing them with respect to job-housing balance, which is the prime focus of this study, Karim Block 2 is the only neighborhood which observes close to decent job-housing balance (1.15). Our current finding suggests that the only neighborhood with the decent job-housing balance has the highest private car based commuting trips and the longest commuting distances which is, apparently, in contradiction with many of the literature findings such as concluded by Frank & Pivo (1994) , Horner & Mefford (2007) , Niedzielski et al. (2015) and Cervero & Duncan (2006) . However, it is significant to note that, Karim Block 2 has the lowest share of motor bike use for both commuting (20%) and shopping trips (19%), and second highest car ownership ratio (1.43) among all other neighborhoods. At the same time, it has the highest share of walking or cycling based shopping trips (30%). Analysing the land use characteristics of Karim Block 2 reveals that it has the highest average distance to bus stops (0.77 kilometers) which could be a discouraging factor for the residents to opt public transport bus as a preferred travel mode choice. These statistics support the viewpoint that a better accessibility to an efficient and integrated public transport system can reduce the use of private cars. As the residents of Karim Block 2 have the highest share of shopping based trips on sustainable, non-motorized modes of walking and cycling, improved public transport service might reduce their dependence on private cars for commuting trips as well. Another important consideration is that Karim Block 2 is a specialized commercial market for sale and purchase of garments products. This means that though the residents can find sufficient number of desired shopping outlets within their pedestrian sheds, but they remain unable to find a variety of employment opportunities that would match with their varying qualifications and skills, although they are sufficient in number. To sum up the presented discussion so far, job-housing balance alone cannot reduce the vehicle travel miles; it needs to be supplemented with many other factors as discussed above. This outcome is generally in line with the literature findings that opposes a simple and straightforward relation of job-housing balance and travelled miles such as Gordon et al. (1989 and 1991) and Levine (1998) . On the other side, it is noted that Kashmir block which has a poor job-housing balance (0.57) has the lowest share of private car based commuting and shopping trips. This finding does not tell the whole story alone as the residents of same neighborhood experience the highest share of commuting and shopping trips on motor bike (46% and 41% respectively), yet another motorized travel mode. It means while studying the relation of jobhousing balance and vehicle travelled miles, results for private cars only can be misleading in the context of developing world. Kashmir Block also has the highest share of public transport usage for shopping trips (7%), second lowest car ownership ratio (1.20) and the second lowest value of average distance to bus stop and third lowest value of average commuting distance. These are generally the contributing reasons for having the least value of private car based trips in Kashmir Block. Karim Block 1 is another neighborhood, which has a similar jobhousing balance (0.58) as that of Kashmir Block. It observes the maximum commuting trips through walking and cycling (6%). This finding also grasps the attention at the first sight, but around half of the respondents (52%) were unemployed, means a reliable conclusion on the basis of this finding cannot be drawn. With respect to the public transport usage, including application based services for commuting purposes, the Satluj Block, the neighborhood with an overly supplied number of jobs (jobhousing balance of 2.57), enjoys the maximum ridership (30%). Besides being a general purpose commercial market and the land form features influence, the other main reason could be the easy accessibility of the neighborhood through public transport. Land use characteristics also play a vital role in shaping up the travel behavior of neighborhood residents. Karim Block 1 has the second highest intersection density, which could have a role in having the highest share of the commuting trips and second highest share of shopping trips through walking or cycling. Education is also an important factor that can affect the travel pattern of the neighborhood residents. The highest share of the respondents holding a masters or doctoral degree (34%) resides in Karim Block 2, yet it has the highest share of commuting trips made by private car and the longest commuting distance. Location of work is another important variable to consider while investigating the urban travel pattern. Highest share of the respondents having the job location outside the neighborhood reside in Kashmir Block (74%) which could be a reason for having the highest share of commuting trips by motor bikes. Another interesting finding is that Khyber Block has the highest share of the residents who work at home (34%) which could be a reason for having the lowest car ownership rate (0.83) and the least job commuting distance (3.6 km). The major urban centres in Pakistan have recently experienced a shift in transportation planning towards having integrated mass public transportation system. Metro Bus System (Bus rapid transits) along with its feeder routes in Lahore, Islamabad/Rawalpindi, Multan, and Peshawar (under construction) and Orange Line Metro Train System (light rail transit) in Lahore (under construction) are a few examples of this paradigm shift in urban transportation planning. The main aim of introducing integrated mass public transportation system is to promote the sustainable mode of urban travelling and easing out the traffic congestion on urban roads. However, provision of integrated mass public transport system cannot deliver alone, unless it would be coupled with other urban planning related interventions which are responsible in shaping up the built up areas. The provision of urban highways in the shape of (traffic) signal free corridors, road widening projects, exclusive zoning paradigm, low density sprawled urban development, mandatory minimum parking requirements, are some of the many measures that are being currently practiced in urban centres of Pakistan and are responsible for encouraging the use of private cars. With such measures in place at the same time, the mass public transport system cannot serve the purpose of reducing the motorized vehicle use. Many studies conducted in the developed world have reported the advantages of decent job-housing balance in terms of reduced vehicular travelled miles. However, the results of this study do not coincide with such literature findings; instead it resonates with those literature findings which point out on the role of other factors while analysing any such relationship between job-housing balance and travel patterns. Current practices of urban planning in Pakistan follow the principles of exclusive zoning that does not support the mixed use development. The findings of this study do not provide distinctive contextualized evidence which encourages the paradigm shift in urban planning practices towards more flexible and mixed use type zoning, however, it provides sufficient evidence that certain prerequisites have to be adopted in order to get the benefits of mixed use development, primarily for reducing the travelled vehicle miles. On top of them, it is the accessibility to an integrated and efficient mass public transport system, discouraging the use of private car, promotion of sustainable travelling modes through the development of affiliated required infrastructure and having a variety of sufficient job opportunities at a neighborhood scale. Making a planning intervention to reduce the vehicles travelled miles is very much important and significant as in recent times, large urban centres of Pakistan; particularly Lahore is experiencing hazardous levels of smog and air pollution, and the transportation sector energy consumption is regarded as one of the main contributors to such adverse air pollution. Mixed use development with a decent job-housing balance, discouraging the use of private vehicles in favor of environment friendly travelling modes are a few strategies which have been successfully implemented in many advanced countries to promote sustainable development. Pakistan has to follow the same trajectory of promoting mixed use development with affiliated required measures as mentioned above to achieve the targets set under sustainable development goals. The audience of this multi-disciplinary paper is a wide array of professionals including urban and transport planners, geographers, environmentalists, behavioral and social scientists, urban development professionals, housing experts, policy mak-ers and sustainability proponents. These professionals will have important insights from the presented research findings, which can effectively be utilized in their respective domains of research and practical oriented work. Bringing all the relevant professionals to a same page, for a better understanding of urban travel pattern in developing countries will contribute positively in resolving the affiliated issues in an integrated and efficient manner. Census data in Pakistan do not provide the details of employment opportunities available at neighborhood scale, due to which an estimation of job opportunities was done by using the Employment Density Guide, 3rd edition (Homes and Communities Agency, 2015) which is not locally contextualized. In Pakistan, the job market is more labor intensive and the actual job opportunities might be higher as those are estimated for different neighborhoods. Also, a significant amount of informal sector business activity is also a trademark of local shopping areas, particularly in Moon Market of Satluj Block and Karim Block garments market.
The most preferred location of such business activity is along the main roads in front of shopping plazas and the walking corridors within these markets. Mainly this sector offers a number of unregulated self-employment opportunities to low income vendors/entrepreneurs. There is no documentation or data available for the number of such job opportunities. Such opportunities have also not been accounted for while estimating the job opportunities available in different neighborhoods. However, such unregulated informal sector job opportunities are generally occupied by low income people. While the case study neighborhoods belong to middle or higher income groups, it could be inferred that such unregulated jobs are not meant for the residents of the same neighborhood to be taken. It means that not counting them in the estimation of job opportunities is insignificant. Moreover, descriptive analysis has been used in this paper to summarize the research findings and to highlight the travel pattern of the residents for a clear understanding, however there are limitations too. Firstly, the research findings cannot be generalized for a larger set of population and secondly, clear relationship among the study variables cannot be established, for which inferential statistical methods are needed to be used.
Conclusion
The study concludes that a decent job-housing balance and accessibility at neighborhood scale cannot reduce the commuting distances alone; rather this much favored land use approach has to be coupled with certain other measures and interventions. On top of them, these are the development of an integrated and efficient mass public transport system, discouraging the use of private car through policy interventions and encouraging the use of sustainable modes of travelling through the provision of required infrastructure. The study also concludes that having sufficient number of job opportunities within the pedestrian sheds of the residents does not necessarily meet the employment demands of the residents. The thing which matters is the variety of available jobs that could match with the varying levels of academic qualifications and skills of the residents. Also, the neighborhoods with improper job-housing balance may have the lowest share of private car use, which could be a result of low car ownership rates, higher usage of motor bikes and app based taxi services (Uber and Careem), and close proximity to the available public transport service. The conclusion of this study is an important theoretical contribution as it challenges those research findings, which present a significant association between the job-housing balance and vehicle miles travelled. However, it is important to note that many of such studies have been conducted in the developed world, thus it also points out at the differences in the travel pattern and built up environment of the developed and developing world. However, there is a need for more evidence based studies on the topic in the context of developing countries, particularly for statistically testing the relation between the job-housing balance and travel patterns. Further, there is a need for studying the employment opportunities at neighborhood scale and establishing guidelines for the estimation of job opportunities in the developing countries. Such studies need also to take into consideration the unregulated informal sector job opportunities as well for facilitating the estimation close to reality. Also, it is strongly suggested to have the same kind of studies conducted in the smaller cities of the developing countries as they may bear the different results as compared to the large urban centres. Commuting Distance meter It is the measure of distance along the street network from home to workplace of respondents.
Notes
Intersection density Nodes/ha
It is the measure of number of intersections per unit hectares in a 600m catchment area along the street network of respondents' homes. Calculations were done for areas inside the neighborhood boundary or outside. The basic purpose of the analysis was to get an idea about the connectivity, i.e. higher the intersection density, higher will be the connectivity.
Link Node Ratio
It is the measure of number of links (street segments) to the number of intersections within the catchment boundary of respondents' home. Calculations were made for areas inside the neighborhood boundary or outside.
Street Length Density m/ha
It is the measure of length of street divided by the area of catchment boundary of 600m along the street network.
Calculations were made for areas inside the neighborhood boundary or outside. Higher densities indicate better connectivity.
Number of Accessed Facilities
The number of facilities within the catchment boundary of 600m (based on street network) for each respondents' home were used to evaluate the accessibility of facilities. The facilities included parks, mosques, commercial areas, schools, and health facilities.
Number of Accessed Commercial Areas
The number of commercial areas within the catchment boundary of 600m along the street network of each respondents home.
Number of Accessed Parks
The number of parks within the catchment boundary of 600m along the street network of each respondents home.
Number of Accessed Mosques
The number of mosques within the catchment boundary of 600m along the street network of each respondents home.
Number of Accessed Public Buildings
The number of public buildings within the catchment boundary of 600m along the street network of each respondents home.
Number of Accessed Schools
The number of schools within the catchment boundary of 600m along the street network of each respondents home.
Number of Accessed Health Facilities
The number of health facilities within the catchment boundary of 600m along the street network of each respondents home.
Access to Neighborhood Facilities meter
It is the measure of average distance from respondents' homes to all neighborhood facilities along the street pattern within the catchment boundary of 600m buffer outside the neighborhood boundary of each respondents home.
Accessibility to Commercial Areas meter
It is the measure of average distance from respondents' homes to commercial areas along the street pattern within the catchment boundary of 600m buffer outside the neighborhood boundary of each respondents home.
Accessibility to Parks meter It is the measure of average distance from respondents' homes to parks along the street pattern within the catchment boundary of 600m buffer outside the neighborhood boundary of each respondents home.
Accessibility to Mosques meter
It is the measure of average distance from respondents' homes to mosques along the street pattern within the catchment boundary of 600m buffer outside the neighborhood boundary of each respondents home.
Accessibility to Public Buildings meter
It is the measure of average distance from respondents' homes to all public buildings along the street pattern within the catchment boundary of 600m buffer outside the neighborhood boundary of each respondents home.
Accessibility to Schools meter
It is the measure of average distance from respondents' homes to schools along the street pattern within the catchment boundary of 600m buffer outside the neighborhood boundary of each respondents home.
Accessibility to Health facilities meter
It is the measure of average distance from respondents' homes to health facilities along the street pattern within the catchment boundary of 600m buffer outside the neighborhood boundary of each respondents home. 
